A new lupane triterpenoid, 27-hydroxylup-20(29)-en-27-O-(3,4-dimethoxycinnamoyl)-28-oic acid methyl ester (1) was isolated from the seeds of Peganum harmala. The structure was determined from extensive 1D-and 2D-NMR spectroscopic data.
Peganum harmala (Family Zygophyllaceae), commonly known as 'harmal', grows wild in semiarid areas of the Indo-Pak subcontinent, Iran and Africa. It is one of the most important medicinal plants of India. Different parts of the plant are used in the traditional system of medicine for the treatment of a variety of human ailments [1] . The β-carboline alkaloids isolated from this plant are reported to possess antidepressant [2] , hallucinogenic [3] , antileishmanial [4] , antitumor [5] and anti-HIV activities [6] . This paper describes the isolation and characterization of a new lupane triterpene (1) from the seeds of P. harmala
The ethanolic extract of the dried seeds of P. harmala was fractionated with chloroform and the resultant chloroform fraction was subjected to silica gel column chromatography. Repeated column chromatography of the chloroform fraction gave a light greenish colored, viscous compound (1). The positive FAB mass spectrum gave a molecular ion peak at m/z 661 (M+H). The molecular formula was derived as C 42 J = 13.2 Hz), each integrating for one proton, indicating the presence of two aromatic methoxyl groups, a methyl ester and an oxygenated methylene group. In addition to these signals, there were two singlets at δ 4.62 and 4.75 belonging to an exo-methylene group.
There were no signals between δ 3.40-3.60 in the 1 H NMR spectrum, indicating the absence of an hydroxyl group at the C-3 position. In the aromatic region there were two doublets at δ 6.28 and 7.48 integrating for two protons, with a coupling constant (J = 15.8 Hz) that revealed that these protons are trans to each other. In addition to these two doublets there were two doublets at δ 6.92 (J = 8.1 Hz) and 7.03 (J = 2.1 Hz), and a double doublet at δ 7.08 (J = 2.1, 8.1 Hz), which indicated the presence of a 1,3,4-trisubstitueted benzene ring system. The adjacent nature of these protons was confirmed by 1 peak at 1703 cm -1 supported the α,β-unsaturated ester system. The 13 C NMR spectrum of compound 1 gave signals for 42 carbons. The nature of these was confirmed by DEPT-90 and DEPT-135 experiments. There were five CH 3 , three OCH 3 , twelve CH 2 , eleven CH and ten quaternary carbons. The attachment of the protons to the respective carbons was confirmed by HSQC experiment. The final structure of compound 1 was derived by analyzing the HMBC spectrum ( Figure 2 ). The methoxy protons (δ 3.93 and 3.95) gave cross peaks with phenolic oxygenated carbons (δ 147.2 and 148.5), indicating their attachment to the aromatic ring. The transoid protons (δ 6.28 and 7.48) gave long range (two bond and three bond) correlations with the aromatic carbon (δ 127.2) and also a carbonyl group (δ 167.8) revealing the presence of a 3,4-disubstituted cinnamoyl group. The carbonyl group of this substituted cinnamoyl group, in turn, gave correlations with the oxygenated methylene group (δ 4.42 and 4.65), which confirms the attachment to the triterpenoid. In the HMBC spectrum, the oxygenated methylene group (C-27) gave long range correlations with C-8, C-13 and C-14, which indicated that the oxygenated methylene group was located at the C-27 position. In the NOESY spectrum, the protons of C-27 gave correlations with H-18 (δ 1.70) and H-9 (δ 1.43). These NOESY spectral data and the low chemical shift value of C-27 (δ 63.4) suggested the α nature of the C-27 carbon. In the 13 C NMR spectrum, the characteristic methylene signal at δ 110.3 indicated the lupane class of triterpene. The 1 H and 13 C NMR signals of compound 1 were very similar to those of the recently reported anti-HIV lupane derivative, 3α, 27-dihydroxylup-20(29)-en-28-oic acid methyl ester isolated from Peganum nigellastrum [7] . Finally, the structure of compound 1 was represented by 27-hydroxylup-20(29)-en-27-O-(3,4-dimethoxycinnamoyl)-28-oic acid methyl ester (Figure 1 ).
In conclusion, we have isolated and characterized a new lupane triterpene, in which the 3,4-dimethoxy cinnamic acid group was attached to the triterpenoid at the C-27 position.
Experimental

General:
1 H NMR, 13 C NMR, DEPT-90 and DEPT-135 spectra were run on Bruker Advance DPX 200, 300 MHz, and 600 MHz Varian Inova spectrometers in CDCl 3 . TMS was used as internal standard. Positive FAB-mass spectra were recorded on a JEOL SX 102/DA-6000 machine. Silica gel 60-120 mesh was used as the stationary phase to isolate the compounds.
Extraction and isolation:
The seeds of P. harmala were collected from Kashmir, India in April 2005 and identified by the botany division of C.D.R.I., Lucknow, where a sample was deposited (4666 chem). Powdered seeds (6 kg) were extracted with 25 L of ethanol at a pilot plant. The ethanol extract was concentrated under vacuum using a rotary evaporator at 50 o C. The ethanol extract, weighing 305 g, was partitioned between chloroform and water. The resultant chloroform fraction (140 g) was concentrated under reduced pressure and subjected to column chromatography. The fractions collected with n-hexane-ethyl acetate (70:30) were pooled and re-chromatographed with the same solvent system to give 10 mg of compound 1 as a viscous mass. 
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